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t> *. il\ 4jUc d'-i jj| (3-dxSJ f AaSaI^i^Aj^JI CL'LdLcl! AlLa^ t _ £r 3 — iLa. AjLuj ^) dJl 

^llc. JhJLda dlSkA ^Luallj 

. ^r.J L-Afc^xil AlflA^ J ^5-4 ) cJ^-d -4 

; 4 JLaxJ) (Jj UmL o/V! ^Aj &b*Jf lZijLj 4 JLui jdJf < T u * a 2 - 3-34 

’■LS^ J CjlsJj AjLuLj^aJi c.-ix^al 3^4 a 

.Tremiej^jJ .* 

.Bucket jBlt ,>_j 

. f t£j]| oi=k .jr 
4j‘0 k ^jvll ^jjl^juail _ A 
^tjJa 

;ju*a jUf 4 JLjjJa - / 

f 1 ■' >U ^ jl..fk^y\ (j^LXal! ud>L*-jdsl 1 O^i ^25j-^i s ^-’da clH° UJ ) 
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|I * . k. ls c> %50 cJij Vj , 3 (>/f^400 0° 
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jl j^jJLxdl jj ^AJIj^^juj^I LfllLrS. ("T**) ^Lcu-sail U^ 3 * C£T® ; 4^1^ -Llx a^l ^Li-g^kJl L>'° 

JLlWjj j <JiJ.il! (!) (jj^SLdf ^Uua <i3jpJb cL_ua. } (JjSn j& ‘^Lill 

, ^31 43 -S 4JLuj ^)iJl ^i^Lua j (^) ( jjdj£^]l ^t5a 3 es ~Lj , (s- 5 ) c3^ 

dJilc-J Sj^JSbL ^jJ>-0 UJ^-i ^ W^J 1.5 C5^j 0.10 L>° (3>Jpl^l Aajj) 3-*-- 1 - 3 ^3“ » 

/JUJiJi <j*3l*5 J fl j§ h* L * J * 1 * 

'.Pneumatic Pump A^tj^Ji CjIS^J! | 
(J£JLj ^^O-Ui 0 >A L-o£ 4— uVI plJj-^VI (j-« ClAi^jJa-dl 3 -* JJ -' 1 ‘ J l 

.(KM, 

.*lj* U^J>^ “I 

. plj^Ji] JaC-l*^ -2 
^Ja^LaJl 3 '° AjLu)^a.i! (Jjilux<o -3 
_ AIbLiI I ^jjUujIj^oII -4 

O)^ uV>^ -5 



aujIj^J! (10-4) 

;J*xJl l^jiU • 

pi ^$JI C>- 1 & JlSjjI plj^gJl JadLjJa <Jj*A 2 ^ 1 j ^AiUj^vll (J-ial^ua 3 X M (*M 

4 jl ^ vU A-lo^ ^ ^ ..-I j)^\l ^_3 L^jt-SAj lju ^AjLu.j^pJl (JailLu^o <^1 3_^aj pl^Jl ^i)Ju ; ji (( '^j 
^ w ^-» l l 3 I ^1 ^Lxjj^)iiJl ^-9.1..u ^..J ^A-JaiaJlj Jij-^^a]l p 1 ^$Jl 4 — flJ j>.. ^ -a - lj ^ 

1 flJ jp^<a_J 3 I J? cj ^*^ 1 A^JaJLuLj 9 } 4_Jjj^la CjlaL-a^oJ AjLjuj ' — iLa-x-Ia— ail ‘-.*11* ( * 111 

JL<U' ! ( ,^ # I ||fl 

; Squeeze Pressure Pump c ti-i JljJaUJI cjiLJu $ 

]t^y> La y&sz. 4 v i Jia^ll jl!kXj ( ! | | ]) 4 JSLHI ^ja ) jtk 

•LiU^^^ll ^ | j 


i i 1 


M -I (Rigid) J cA ^ (> SjWc- ts> j 

- lJ ^yAj t 5a3lc i_b-a Ajs-Uj) LS^' 6 _>^' t> •V'i'jS lA 

» JLaiS Vj , au^j CjIj*-o l^ja j 41 ^ ^-j' ,Ol»LijVI s- 1 ^' cA 

li JUlbj ( 2 Ujjaxll 5JLL5I S_<j 5 g-U3 jlj 'jk^' i>^ (jSUVl 

^ CjUaI x,^ija) 


•CjLxu^xaJ! £ tjJi * 
:( Piston Pumps ) c> u A^ L ^ J# CjL^ J ioJI ~ / 

;A3UII Ajx^^l ^!>>Vl l> UJ^ cP) 1 

^A-L^Lkll 3^ 4^. jUall 4 JLuj ^> aJl -1 

. t>u jAIaII 3«a 4iLuJ^>aJl (Jj^LaJj 4JI J)]ax xil -2 

. 15 L^J tj^Sj ^Uibj ,<_! T «-*>=» 5 Jua Jjc o'j-i'-Slb 4^53 

;CjlaJia 


.p\jj^£ 11 j j! Jjj-lSlj JJJ^OJ J* ^xL o (i) ci^ A-aaiil 

. , iLSJI 4>« AJU^ Jidl J 4^-i (s->) L# <-U*J :^'^ 5 ' 


I A ^vjJa^all 3-0 4j\_jua^>aJl ^ j^-io ^uaJ (^.) 


t Ajl 

-a I ^jlc. (J-AX-ia ;4JiMli 4-aJiiil 


( Q-A t \5L3\ / u£«Jl / vuj 9 >4^^ 9^^ 



(Jl, lft juail 

AjLa) 3 **Jl 



ji 




f* -'I ijjlj 4 i. ..j y .ll (9-4) 

a , ,.„ r ' l 4> c3jX- j t> jl ci jidl J.U-^11 i> >h' >• -3 


(jS ■&!) AJLu/jdJS 

:pi£jJi. / 

.illiSj , f AiiJ U*Lo VI O' jlj ,t$ Jf'jJ' f -J 51 <> l 5^ WI r^J 1 ' 

, 1 -I ^'... yi ^ AajJjVI a! uj>Si »Uol' t>>l- i«V <JaU jAill c5>--= Ji f^'j u!-* 

,_£jLjjc.VI A_-iILo AjjA VI 1— I >J | t * ll -» » ?■> oil ^^-3 f l -Nl to-all c£_}I_>^ ^'A.J'®*' J 

) <JS i Logji ^JaJ! ja-Jjai ji <jLj>ai ^ iJI a2LL=>. jaooIj- 41 ( _ s l=.Wt _>L2I vi-ili (jc. _^aS >V l 

* >t5j Shll f t£ aIU ^ ^IaII >L2I t> %40 cPh^AJLJ' Of* 

Vi I-A-Aa-oII (j-a J .jj M-^ ' fLSjll (j- 0 J-A^i (j (_>oioVl dll-* 

i( *_I S_> jjS J£Li_o i—xuaj AA AjAbj (Jjl liui AJu*^i Aiou JJa£1' <+uii (J3* 1 1 

UalkJI Cya. bbJS _>aa£]I f\s jll c 5 jAxa JJij u' ^ AaaUojaJI A-UiJl jxo~=..o CP ^ 

^LplxJil (jj-la L5 -3 ‘LoAiJlwiAjI 

A-LoUJl Aj^cll Jioj *Loll j du-aJVI £* Ail 4 aa=* A_ioA i jjSI IjjA c-ixL J-jll L>i 

,3.37 J 2.13 ijJJ A-Lo_**i ja U. o £ jIjaa iAaL*-A=-c]I fAi4*o4l <J-ojllj . JAiSi' '" 

4_lLa jj\.Sud $ fi^LiS ^j5ii (3-a^)li J t ^ ± ^ - l) 7^ ’ 

f ' .2.60 j 2.30 uw jM* 

"i^jJisVUjy/ m S ' 

dlLx^’^ \ >Ia£ojo)I ^JuU Jllj }( j^^Lxil ^Si^J CLC iaj^ K J I ^!AaJL-ul 

^*N (J^Li*!ua ^Ij 2l3 ( 3 -^^ AJb^liill dil * y 

U» a>>J i A-^jjILo j 9 (jH® CjL^Lu^.1 4-jS p& A±g B <■ ’* ii a-aa» V ^ 

: (Water Content) * 

^Jc. 9 jALS U' Ol ^aJa- all ^ AjUu^JI CjLJiAo ^1 t> 

i.~,i..«.L 9.1—oJI ,jli i d:ULai>yt ^21^- ^5-Sj cs-2 (JL^aii! ji «.Lja1 (.LijA^ ,j i */ 

^ bui « Loll ^ S_LI jaL2l SaLjII L=2j V' ^>21 ^ ^Aj^-oll ^jic- ,' i:l > '- <1 ' j ‘ ' 1 ’ 1 

4 A-flL^k J cJ£L£uq ^gj) ^gcjJaH <jlx*)j^. ^ r lc. J y-* • '' 

SjLlJ ^wll_2so. ^.-3 w'^JSwJ SSj 5 4_3t_3^Juill A-O^LsuJi ,^k c5 -^.J^ L.-'jLtkJ ''■ ‘ 

^ IjlS! j ^L>kj ^ixuuaVl <— iW^ ©LuJl ^ t -1 

*±Jt> ^ j 5 jjLu:! ^cii Jijbuiji JJ c^^jJ U-a ^ <a l£ C jSjJI JJJ- > **" 

4 \q\ J ^_*_1 4_ji TjJ ^g-3 } CljLskjJa-xiil ^aUsaj (J^LuLaII o 2 lA (J-AxiL) ( X-A. J-} ^ ^ *J 

.(12-4) L - J ^ 4 • 1 


^Uo>JI ^aJ c j I^ aj>1I 5J^a 1I a*.jAV5A 2^. (> Ai_>- ^ Sjj-L. -2 

aj^jojLoj (J. » . ^ . u Cy*j 

1 .,^1 1 Ji^l^o yi tjjLikl CAA2^ (t_) ti) (jJJjIjA ( jjAl^«A o-ij>> ts^j ^41 oAa.j -3 

ii>j ^lli£ Saj>o L^ii jSaJL jaA_=.j ,1*1-0 Vl ta-ljj cs-^' cP! 4 aW>4' 

,4JUo ^> aJI i_jUuojl 21 J^u> ac-Imlj Lao ,3jU»_>ill A^iA ^Loi olj^ll 

.^n.i.> j! Ajj^ Lol <ykj ‘aaLj ^ pJI Jii jaaj'^o -4 



,1 j-oll d-lo ‘A-iLUb AiUo>J! 1>-U Jil—j SAac L^j tjV A_aj 2 Cjli^=-o3l oala j 

pi ^J1 (i_l^)ij AjIaC-j ^-iii djiAri.jj 

l 4 iV A£_>=*io .-.U -A^ ojIac. ? jaII AjLo^iJI J3u cjLk*^o J J! Aj^ 21I r^2' c>J 

., A LoS A-,1 ... .A. II Jiil -A.-=>-uo3 ALL-aLo Cj!)L-aj Qc. o jbc. jaooI > ollj » jLloo c^- HH^JA 

(l_j -1 1-4) C&A? 




O AdlUlj 5 V ji dlA_ra.j]l cJ-jir.,^— '.i U-AJ 4iL^jj^psJl ^c-jJa pA~J J~ii 

$AiL_k^jiJI JiL) (L5 _a dlLa-wJ AJjj^-a A-Aa <JJa ^ 

,uSll£iakV^ o-o (3% (5 2 1 CiLojuj^n u-Wj 

AjlAj LJ»u3 JA-X-o JaJuAaJ (ji JiiduJ S^)-23 A-XJ (JIAx-SJ 

^■cjAall AjlLaC- 


v-JjUsLIj 


VI $ <> (Jj~m L~J.uJai3 jLkAl ^jli 3 ? OjU-aj (^A^j AlAu-ajl aJLsk 

pi j^tJI jl pUI (j-o (^dd Asa 
J-axll Ale. ^LuiljJlj AidssJl JjjuoC- ^JJ 


-5 

-6 

-7 

~8 


:(Hot Weather Concreting ) SjIaJ! cA 4JL*j£Jf %-u-^ 

^pLij AtA jyjj djJbjli A__2wjA (J_aj J Sjl^aJI £AJjJ SjUaJI pi J^S/I , 

SAidojij! L-iui ^daoJl (^xA^cJl cg _lc. 4-JawJj j Ajjlfi]l 1^- L s.l j-o AiL-o_jdsJl { J • 

^AjU-o^pJl AjjL 2) LlaljjShll , » • i 

;4^jUaJl 4 JLwjj^J| { j t a\ jpu (J ^ jlaJI j^Jl jJjfo -1 
l &A 4 L) I — d } (j-<ajjl ^t_-o Jaj^gJl AuaSl AlA^-^J ^Jacdlil l_£.la j.i& JJij AjL-*-u ^p»Jl (jl 

. jUJI j*l\ AJJJ iaLkll pU dUlda J JS«Obj ,(13-4) 

rni-Ai W= 180 kg/m 3 



jpajjll *^>a _Lt jpj! AM ^jplc. JjaJl j^JI j2lj £XjA» J j J£jA (13-4) (JSjuo 

;£4^ua&J} 4JLuijiJ) jlaJl j-pij -2 
-LjI — kjj^kJl <. — L-aJla ? *A — sJIa^q (j^A \ jL^a A_xJ JL-ssJl J...-JI ^^—9 AjL-ua^paJl did^p IaI 

. l.g jpj (Jlaj L^j j) j^Ja ^_JI <_£ Aju (jiLo5L)V (jA»^)AJJ ^ 

;SjlLt<alflJl AJL-a ^pJl ^j^l jib jIjsJI j^aJI j-uIj -3 

jp-l (JjC.lilll CLjVa*-p l^)Ja.j iS^)£-.uJl AJL-j^^JI <x>jlJsLa SjLjJ)] 

^-^i Jl — « oAI Ajl_a». (^—3 90 J 28 A_ic JaJt_*Ja_ll A — ajULa I — ^ pi — Jlj dvXa..xij < V I 

(J>-0 U>^ (j U^i V\i l IaAj ^o^l^prJJ A_=w^)J) J-ij Jh.I- 3 ? CjlJnLjri.%,1 

CALft-jugVl J-9- J>^ ^aUoljl ^aJiC. iAU 3 J jJtJ LoJ JJ ^JlUl p I j^.Vl-J AijlLoJU %20 

jl-lail AjUjuj jiJl (_pol jji. ^^Jc. AujIuJI O) j^ii-Jl j jtiJI j^JI ^ t~ J * I j^juo jjjSuLJl 

(14-4) flj JS-i jJmi 


i, ajJj Cj jA;^ 




rp.^% O v<>- ;2>7o-t. 

^Jra-A-css ^ r . x . A a 



j j^ib ^Ijhjfljl dj^jA^k. 


^txAa]l t-Jj;iC.j ^O T k.A ^ all ^tjJall (12-4) J^j 

.'(Admixtures) £A&y2*)tl- J 

, ui p I jV ^L-Uj^pil -ilj-^ll (jiauxp AiLjJal (_£ jj-o LiLpa.! 

;j| ^Jl oAA jpoj j jpx^o 

.Plasticizer <jJJl ±\jA\ • 

.Super-plasticizer u^JJI aA^ ^Ijdlj ajJJI aI^JI • 

/ I pl^gJJ AJLU aJI Al jA\ • 

I 119 j AjL-ujiJl AA Jikjj (_>J I^JLOJ ^AaLx-uoll A^w jA ^ c jiuiJ t$iS AljJl oAAj 

jLk-oij V I J dfijjjl JjIaS] A_ijA*-JI dlildaVl ^AikJUujJ A3^ *^ l A^B jpo 

1 « 4 j '-an ^ 4 l p| A jjuu^oJI aIjJIj (jjAUl AJLJIj AjaUI AljJI j)l 

^Uuj^ikJl dujp jl JL-^9 j! S^)AUa jp» Jiajj A-UiJ] (_paj L-vJ.\ l 
I n.ijI^Jl J^jia Aid. Al^J^Jl Al^Jl ^Ia^_LujI Ajuc J a I ^il (jl JwaiJl (j-oj 

4 \\ ui ^pJl dl na .aAvLj Vi t^jLddVI (^Ajl^JI A^jt^Jl _;j-«VI (j-oj | i-*SLLall J'Lijjl oALij 
( tA-aJl (jl_do) Jj-Jwcl ^Jl Jcad Aoo AA jj Jj SAJa^AiJl jpa (dUI jlaxaVI J dLvxdoll ) 

■ U * jU Ajd C5 _3 A1 Ia£ ^jj^pAaJI jpaj ) L^-Lwl j^o ^-3 AiLi-o^>iJl J! d-i Aj! itm 

. 1-JjualLall jl^all Aklj (jl (j^xllp Jl^-aijVI j\ <— ijjJI 

:( General Recommendation) cjLu^jj - a 

I «4i l. \ys (Jj ^Lpl ^..ju^JI dlAjak ^aLxJl ^L-3^>oll Jn.lJo.'^ . i (j^jdj VI ^ . v > j “ 1 

• (j^J^I J^?J Alla] I A3l jk jp» Jiiu < ** , nra - J , 

dlpldkil Jai AJ l $A\ jLuadl (jj£j jji JlAaij ^pjuolj-«l! Jsd jLto-o -2 

r ^ A_a p j-Tb. (^i 0 y^Ask. ApLUal CjIa_^. j iJLiA (jl ALaJ -3 

^ A. . a\\ ji AlajliJJ pljjuj ^ Jlajull 

y* jj —1 jJI v , » ^LpJLS ja AjLoj j=A\ aJU^ ^,-3 -4 

. .4 -JLx yA U |Lr ^*Jl (J^ >UI ^ AIL- jijl f- J> j ( AUj A A d Jl 

I I J4il fU**a 1 1 >'•’ r> 3^^ Ji^V AjU-jaJI 

,1jLj jjkJl Jli j^lj-a ^LaUU ^ ji3 wljjA^ (j^ «^V J ^' 1 



©AJall l^_l3 ^A2viui>aSI CLjLoOaII -1=xV (^ -15-4) f^O (J^° 
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A M . 11 U>» . >> A_a jl’ 4 a all Aaa» ^j-IjLj ( 14 ~ 4 ^ a 


:CjUaLfla.YI * 

!e^ ^ LS^\ J* u' t>>-%^l (JT^ 

A_J JjJLd 4-2Sb.^jJJ 35 AjLial^isJl S^)I^2W 4_2h.^)J • 

< ^ 3 Ll 4 ) ^jjlj CjlAx-aJl {jbfcJ • 

JbiLaJl c-La C- jl .i^JLa e-L-o • 

*ll AjO AjL^^pJl ^-Jo ((jOLjJ J^-j) j4jtf C>j _>SLJ ^LalAV' • 

P 6 ^JLAjl 1 <o 

4 Uitili aJOI dil^L^k.) O^aJll ^Jjuo-c j_iiil djLc-Unall (>5 -i cJaL.il 1 <al_vJaj • 

- * j ( AjUaJl liLlj D^Li^J ^^-ul C-iLJl j jC pL>a£jVi 

# S$.ti£Lj j^)juuaJ ^jj-LxJ lfr>al . ^iv'u J 


;4UjU} lZj IJUm JLj AJLut j^lJ! <- r u^> £-. /-■/ 

Ail 3^0 Squill l $..l3 <^111 (Aj*^q ^- o) cJLJxojl 2 l=J £CjJz> jJ (1-1 5-4) ^ J (J^-0 



.l..uJcV-3 ^gdc J -*Lc yQL2t~A J AA u J a- jO JJ lA-ddj^jAj^ll A . A .xu a 

A _c j^-^v ^ ^gj d > *> d ^dLdl <LLuidlj 3 A-ilLuj AJadij Aj^lc A .l aCi j ls^J jlSli j j \ 

u£ Si— Uii-1 ^ uj^ t jiV» 4^j-^ J j* £j&' 

Uua A.jAj1 j^aj^JI A A >>>dl J-ac ^. ajAlj (J^-ajj, C AjjA c 2‘ 

2LAjjV 1 t < w >»q < Aj^ixJl AJadill tiLuiAj | 

aJuaLsw ^g. \«-V d^aCjj J>aii duj>]l 3a» *Ja (J j a r . ^n A > J. l jj 3 A jUd l AjaA^II 

.CjVULdlj AiLuj^>AJI 3 aCj ^ _;aV1 

4 *«a \ ^ ^ U i ** \ t \ ^ A -tl 1 ^ A jy <- ^ w ^ g \ 1 4 'la . ..V l AJaxdl ‘4 *■ A ^ <■ J U ^Il d^^A ^) uiA* - U l 

JaAJa £_* (JtoV 2^ (wX^ukaiil (JA Ajjldl Aladll J^JJJ 

(Acl^/^-C3 0) a1xju4jjia Ac. jjuoj A A >>iaH 3 Ac AjajLdl 3 ^jjAll I 

Jl J-2W A_*_l AjLjuj^AJI d^d AiLui^All l—Lu^a *LjjI ^g-icV A Ain aI I d js=Cj Ij^Aj 

ddl A-lah.^A LgJ ^AA j ^gAlAJJ^M l^SLua AxJ AcLt-u 4-. 5 

| AjJuudl A_<i > 1 1 * 
AjAj13jH A_3U^lalLj CjLiuiLC V 1 ^ ^ 1 ^ij | 
A_sAj13j31 aAj^LlILj laj l ^dl ^ja K - 1 ^ 3 * 

^Aa ja j_A La£j } ( 1 6-4 )j (s-J -15-4) c ^^ aii ^ 2>^ IdL oAi ^ <j-^j * 

J t-d (jl-uAa,j 3 a_c j CjIAjJsjua 3Al* 1 ^*LAA3 (Silo) A j\A cJd (JlAau>Sfl-J 

A_jJ)A^)a AAAaJ |saial^)_Aj (j\ ,uAa-.a]l ^gjc 3j_£j^)A]! 3 ^)jAa-oJl CljLAjJa-Ail 

C5^ A a^A CAIA_jJcla]I (^-3 ^t_jja <^-3 ^5^1,11 (JIjJlLujV^ 3A-aa ^^j-lc! ^ 

CjIAj.aH 1 ^ -xa aJLaL*. 3a^1 j Ac jxa j d 

4 Q <^U\i l-^U ^ CjLijJa A juA ^_Jc ^ ^Vl ^.LAaH (JaI^I oAjuoII ^^-3 Ajlu-u ^)A-H C v , U^ a ^xXj , ■ | 

Ac L xjj 4.5 Ax_sj CjIAaaH d^Ajj] CjlA^Aadl cJjACj ^JJj ^ ] Q JIja. 

1 ^ ^ »^i AxJ ^ Ij^l ^_3 AJ^jCAa Ai^^All 

AcLxjj 24 ^J-J Cj-12w A-JjlgJ ^gj) LCloH AjIAJ (j- 0 (J^ J 4-U-dl ^4,1 , ‘t 

jC>i7 c -r- u * , ^ s fA3 Ajji AcUj/^jj 30 ciV (J a^jq AAIj j £3^dl ^ 

o (Jjk-sal^3 UJ"4 J 3 j>a J-clAl^ ICAoH <■ n ^ (j ^ 

£_-q AcLioj/^a-jujgO ^ cJ*« ^ # u,ja.Jl cJa_*_xs oAL-J^j < - 1 •> j _jl— dl j > -Sk H i^jr ^ ( I 

C-L-Laoj c j A^ld! ^-sjl c _g-3 j ? (. a \ UnJ <Jjj CjAo-iuuV^ dull ^IaAImjI 

■• ^ A W ■» -a Al^j_ja ^IaA-1-uu! A_c L- wj/^_uo 2 0 c^~^] (Ja.ji.^> 

^CaAoxjjVI 
; CjLIa % * 4 ^ 
Ajj5 3jU) _>43j4 VHN • I 

'fjA\ ^ JSVl Jl& ^-^JJ 3 S- 1 ^^ 2 

_lx-ja dCiJ ^-1^. l^Auajm CjULla AjoA ^gic AJUjj^AJI < ■ t n c _gic ( -r 1 ^ 1 

aJLaxJI^ ^rj.ldH C : ,.\\jk^>j AJCjj^AJI ^jijj AA-xA=mj ^)43jp l . .. I fr-J -} 

3A,..m) (J-AiA (fc>s _9 jLAil 2)-^ AC jAA-o <_3ii-o A_JjAx^q A-J. 1 c ( jt_jJaj V t 1 > j , ,* 

t-jjdaCC]! (JL-oc ^ATu-u..j^ Lc_xoH ^gja Aj^lladl Cj L^jfl.l i 2)5^^ <_5-^ AAlj-o^)Ail 

. \-A j AJC 

A j-%.\ . ■! ^\ \ ^ J) ^IaAI-uoIj (JaAjuojJI AJULwj A-j)ill J^a Adllill <> : . ! ■■ > ■ j i 

2)-4 cJLjao (JUul J jWj J A-ia.1 ,t.iv,.xv,H 3 LCkLcll j 2) -0 ■AA^jH j 

4 ) \ v . t j-%, H SaC» a>au 1 ^ ^ a !• j*** %U l<( » T »il ^Ji CjV\.fljua,H 


Jajl A^v A_d _^L°^^ SaCJ! ^^g-3 ^LiaA ^c-j^Aa^J (c_J - 1 5-4 ) ^ J (JAC 



^AAj^^dl 3juiH c-Jlu2^ L3"^^ Js3juo^ ^c. Ca jJ (1(3-4) cJ^-C 


[A^qaAo © 

i 4 CjIAlJo AjLuj^A L-Aa-a 2>^ Jr*^ Ajil^^dl CjIAjuoH L—J^^j^ AJLoj^jAJI i. . U^i 

! ‘ »i ;Ali AiUj-u^pJl 3 j^J Cj-iao j l^AC Aaj AJLl-i^AJ! d^ij A.nx jQ AjlJj <A^dl ^glc. 

^ .11 oLaC^l C _g-A 3 -^ 3 ^ CJ^ i-d CjIaAH oJUb j L-JiL-adl A_la.^o ^g~3 j cJ-^ ^ 

1 .11 A-Al^Adl CjIAjoJIj dlA Aic ^ .ajul U j olaoVl 1 aA> Ajj)n^a^vll AjLuj^)Ad aIAjuoI ^gJaxHa 

MVl^ 3-1 2^ ^ } ^3^5.11 cHj^jLAj^ A_d\_xJl CjLCICI ^uoi^ jud ) c „ , u * tr % ^_g3 ^AAJLuoJj 

.< fi ^-al! j ^^>11 CjI 3 ^ u^P ^aA!uC>j A.aaaV 1 Ad^d! Cj 1 ajl 211 j ^g^ouuCa ^^^Vl 

*4d2A<dl CjI Audi Aajujjj^I Cjlj^Adl © 

) y -^° 1 .3 ,^31 A ^Cij^lj {j?^y- Al 3 a 1 — o j! i_jjuL-All 2)— 4 A j . u* a l^) 3 a , .* *> ^ | 

, 13 -AIa L5 £ ajL-s^A-H ^ju-al c-lc jA (2^*-J (3^ J (AjL-o_jAll 
% , 0 4 3 & V 3 ■* ^ y AAjLjuuII CjI A- dl 2j-CaJaC C— llxuall 2^° Aj^ 3 ^^Ai Ac _ 2 

♦ 1 $ 

— ^ A...^lc 3— l2^* J ^ 131 ^1-^dl ^gJl — C C—lL^a— .31 ^3-° i. jLXCa-JS ^-Jb^ * 2 ^ — Aj^)V 1 L...n*Ja. a 3 

.(Hydraulic Jack) aaAJ jjaaa 

: (Platforms) CjVULJI .4 

| s ( ^ll^Ji-J AJl .uJ^dl 3.1.XO 2>^» CS^J J u\-i<L\-*-4 S J 1 AJli-uuj 0 

_t_LiAA]l ^gi dljA ^AAJudj jLadl I^uqAAAuoJj 

’* .11 I^oAATujlJj 7 1 (gj Jja. AAl_jj»3dl 3 A_u 2 ^.Ic 2^3' L5^ J !cJ^*dal3l AJIAjuj ■ 

% A-jLxjj 3^1 «~-Jju^ 3 ^3 SAj'-dl 3 L 0 C l^^AAjUuiJj (., '.Luall (j^aj 
■' . '* ,» 'I l . ) A -.1 • ■> > - H ■ 1 • -i ( U c 3_lji-j .a ; i__j .v3 n . a ill AJliLuuj * 

, AjCui 13*4 ^ y^c. i ^ > *11 aA ^ AJLuj 3*31 


;JUL*jaJh£Ui 4sl / 

4_^jU. 5jUa (Jjj <j-=- jAjU» >41 2-3^ j^Jci ^ 5Jjl=^ 4_J A~. ., , 

;U>) tiLoAll ^jjj ^Ifcljill jsj y ^ ] 5j».jU=JI * •’ ‘ 1 

5JUJI AjLi^ull CjIa 5jU->41 ^jAj -| 

.-»! .. \ . - j'.' A-ia. >k Cjl jl_>A ji (5-1-3 5-ili.b till jl_>A flAaA“.U "•’ 

>C5 iLua^>aJl 

.‘.ajUi^iU cJuJj cb^V i*n>? O' MNJ 

^ y. csUoll 412UJ y gj LaflV juj^ b^lUll AibabQ cjj^J o' S‘*i I 

j_L3 L Qi^ j S^a O^ JUjJ V a^kiw J£ <30^1 <jj£3 Oj^J cAP^' (jr* ' 4 ' 

lUbbii doj jji Adion Ai^bl\ ^ v 4^11 ouhh bd , j\ *n 

. o' *0^ ,N I 1 

;lgJu» Jul oAc. aJ Ajbua ^>oJI (j' b»* < 

(J^a)j Aibuj ^ykl\ OdJ Sa^j SAbj -1 
an.^n cjbjbbll gi j Jbilbj ^ aoi^I *UII <j -2 

-bx.ba A^a jllo ^-i <>JJ 0“^ A_xdj bx>j ,<J-*A (J^ J ^b^i >3 

. Aiba^aO 

■ t^ ,., y I Jja Jjj gaxiij Ja Ki l *L- 0 > 3 . -U >3 .Vs* <-»* ”4 

JsxxjJoAI A^a^bua (^jalu 

■il^ll 3_jUc Ul 5 Jj > i.v>jj 5_>J3I oljl J>1 A^V °JJ^= (18-4) (J^“ • 

jc tv; ubc. ^Alt (JjULl) Clalj. 5jU- >41 >b. JalaJl *L* CjLaia JJ4±. 1 , .4 

<_£ jlxJl ^JbjLal! c _ s l& *b0 C »\ 



4 *^V o jj-^ (18-4) (J&** 


'LmjMoJl (JxtaljJl *> I i 

(jld b) ji jJ-wJl ^ pbgJSjl AjO l -., US\W ^Objj ^Iuaj ^ 1 J 

. < ■ ^ \ i Cj^Xx-a Uibuaj .Ajbioj djbj^bo l j^a 0J)L>i c-b^Ib^ (Jl * ' 

j^boVl ^ o' J^iyj ,4^' ci-»'j9 0^ u ' iUjj 

^ yb o' Oojb (JxJbuajj (w_j!)bbll JaLi) O^ 1 cH 33 J''' Wv . # -I 

Shear ) biX*^ lU*^ ^b^ j±A\ ^ ^ A^u W j-b^' o** * ( % ** ll 

,( 19-4) ^lj JSui jJajl ^Conim i(*t 


M.bill Ji_xj AJb-ajpJl 0^° jbb)^)^ I C-JLUja-S c..1?k. JUJ A-JC.^I AJ\-=v ^ .4 

‘ > j)J (___>« Aj^_bl I ^ ^3 j ? 3a^ jI^LSj 1-^-l-dO^ ^ILj dl^bA-a j AJuA 

■i' ^)-b<xvlbaJ C-OikJaal! ^)Jsa3 O^ 5 ^iaJjuil lA^jJaS PVC(J^ O^ 

. .bi4.nlt ?.Uji A-ibLdaul Cbljwt-o Ji b - i ^o ,5 
»>‘« >) biaJilll A_jl^J JLic. SAajaJI dLa A^ d di -loaJl Jaa_-Laa>bSi .\^.,^alt ^ic. ^ 

# ,l2wj O' AjS-as <■.,.! j^a 

Adbtll CLib u lLc J l ^^-3 Ajpb-sala) AI4 j^L>lSI o JiA , 1 0 



jSjLM&f/ L-duaJf ^pSf jjj 4 jMJJ! lZj/mJuJU AJLlm jaJf * v usv fi.3-3-4 


~) Alois <£b ^JLJb ujL^II j glS^bVl ^bii.1 0-a ebljui (J-olc. CjIjOiSI a Ob S^£a j 
1 • 1 ‘-bill C5 jbxbSI C3 _a cIjIjOlII e JUb ^JSibLuoJ lilbO J AJuA LS -Jr5 dsbla^b ji ^clua_-a Jajbx 

* b bll Uuaj j JbjbaJl 6Ji_d ^^Job) A-dij C-Ju,<cO Cbijui ^aJJ ^JbJl ^ jjLuix* ^^Ic-blba. j 

tbil-jaJlj A_b^blil SJLjjj ^--Lotj) Adia]! dj^Ailll L-tl]jiS ^Jl^bLuaJ j L 4 — S ^xA-blA ^Ic. J 

_ (l_J^1Lq (3 <— b-Ll^ (^1=- j O^bbbll 

J * i8(»j i__.fljL--aj SJujo j\ A..lalib S Abj jj! JsxjL^s. Sjd iJlulOl JLShl Jjil Qjl -bb dill Ju S iil {J^^) (bll 

# Adaj SJLuj 

b * 1 ^ tdl-vjjO AJuA Oj^ (J?Ol j CjLla^bll j ^cjbuul! l_.il ju<a ^xJU 

„ OJ^btlLo QjAbxjl 

bb -, \| cfld (J_i3otJ ^al) ^ AObOl Cjljubli ( ^i CjbxlLo Ali^ ^^Ic. Cjl-liC- j Aiba^aJi L-lx-a -OJ 

.dj|jul3b Ja_t20 ^xj ^j-3 O^bui ^bi ^bj Ajba^aJL! AJbjr_a Ailbjab 

?« " jL-uOl (sO_j) AJbxa^aJi (. ; ,V.wra O^ Aj^bu 24 AaO b.^alO ^ Cliljuill tda ^aOJ 

. (Cj! JU aill elsi Aj^lbxJl A-cjlibll Ajbi^aJi -»>•**< jSljll < — *Q.bill Ax^^x-ia^all 

'» ba 48 9' Aj^. b*i 24 ^ bba ^xL b-ij.rx ulaJlaJl |^3jlJbl] J16 JJ daijuall (Jtaj ^aJL) 


t A-alViV 1 djlA JL2xV 3 j (17-4) O^ 1 ^' 


^**i (|74) JLfi 

Aa* Ml). b.UII t !)• S-i>l^V' I 1A A lull. b j 


^1) oU-a C >° ci*-^^' (jP^l 

.LS> (3*^ 

J.^q j jLuaJ L 5 ic- J ? ^jl^Ii ->A«uSl (JjL^ai^ij Llx. ^Lu&Vt L3 1 c- \'>J 

J^l J^i cdi 3 ^ c^Jj ^ij.lgi *-*ib 2 jU~* lUo J , J — 1 j*ll ^ 

i 4 .^ a *ijL^ CaV-I^ (J^OJ ^-i^l C 5 -a A-J^ajll f jJa* 5 l *U» d)ULi«U 

_ JJUull (Jx-aljij (j^U-Lj ( 20 - 4 ) (J^-aj , ( 3 C^k 4 


30 m | | 30 m | | 30 m | 



c s**'J 


il ) -LiLl 


C5 ^il Ja3 


5 Jl_cL 9 

6 J 0 I 3 


Ax*_i31 (_i*-<s»l j* ^Jajj ^ LJa - x j <J£a» (20-4) cJ^-* 1 


;$j1uo1aJ}j pi jaJsSJ! 4JLuj^SJ! 4 1* > * t * 
<■ * < 1 C- 4 -y ^ *^. 5)^9 4 _ 2 *JL*-a]! 4 . jLc . ( I •* ■ ’ i 


•AjxJbu^U / 4 J 

A -yjTi C5 IiwlAil ^Lxxll AA 3 Lgm d lA-Uj f tilAll ^ 5 -^ 4 jL^^p 4 l iA_U ( -r ) ‘ ' ‘ 

cJJSuij . C Lu« J ^j>L> J' C 5 ^ t^J O *4J+X J- 1 m 

dilajujV^ (J&lflji *Lall J^SJj C^ <• ^ *M|| 

’^j^la j_)C- 4 ^ > iij-^1' 4j^JL*-a 4 _jLxai f ^ •* i'll 

_ al_L«jlj J • 

.JLJI J. jit ji <j2uiJ b 3ji^l • 

CjULI jluil SjL-oII < 4 J j ( 3 -Lxj q\ k.a xi J AJjle- S^L^J 4 il_^^Jl (JLaj • 

oLxali ^ijL 3 £jud 4 uA-a 11 Clj\j 3 u-«£al jpall 

j s q -«w4 l 4jL)Luj 4JjLuj^2hJl ^LjLwaua ^aAi-U-aJ^ $ ro lLj 4_^Jljt--ail • 


"La jl£o C5 lc. 4_rJU_4l J^b (21-4) tJ^ 1 


shear conectors 


u 

TI 

T° 

IZ 

□ 

□ 

C 

c 

□ 

□ 

□ 

c 

ZL 

CL 

I n 

r 



t-jJU^all (Jx-saij^ £jSLa) ( 1 9~4) (J^ai 

; c jMLx£j^ij JJ^xU.f J^ai^B 6-3-4 

' ’ 1 ‘ J) 9 (J^sl^atil 4_2kJ_LS j^vuI-oSjV ^ j tTii^U ^>cxuaLj J ^Jlc. l v*v \ 

'-'11 Js^.£jj C-aILlLsj 3 cs _jLjLj'V ^ jaJxu-saJijl I^Lx.Aj ^ ji 4 _aIc. c. : ^ 

■ * * 15- 30 6^)L=Jl <t I j^V I ^-i -SAaj (JU-ala cdjpj J 4_ijLaj ^pJI 

.4Ja1*_a 1I ^gi 45 - 40 <y^ -^Jp V j 

1 r 1 20 0° J ) 4j k -£aliw 4jL=w jM (Jj-qj j 

» * • '.-f^ ^ Ac- ^gi iXo, C- tJjJaij Vj ^ Ol^a^lf j oJuxC, cJU-^ (J^* (_>«Aji^oJl 

' .11 OAA (j^_£o (ji A LaJ j ;,j~waiill ^ g_3 SpL^j L-JL >jj| jClP*^ ^- ax l SAjxIj SAjC-Is c4LiA 

^ V AAolll CjI^jijjJI (_j,x.\«v.lll 4_illjtJI 4_3 J^aJJ 

. ‘ Cjjy~* -lal * » A,i l (3^2 ^g-ic. pJljU jjjSj ^.nrN,,.) jl j-4l c41j jluxl c_i^Jj 

% > j> , ij— q Jijj J'.ili_AsaJi V 1 ^l^^i-x-ul ^g-lo ojjli (jj- 1^3 j I^£^uj 

‘^gJj LoS Alt 4 Aojl 11 (J-t-^al^a (jjj 4iLL^li 

Si! FA1 
SI <'* lo . At 

,JAojil (j-o 4>2kjl_ill 4Jl.ifT>JxAi V 1 A1 
.(_£^1^>J1 J5A<u]l (3°Lx-a Ql 
.JAalJl (JjL-al^a (jJ J (j^ LO 

.0 jl >xJl 4_=W Jj ^Uj jJ 3.^' At 

l-ull fcjlj aJUx gplo J&fi* c-blj*-* F 


dit&UaUL {jijuiau cL^Jlk ) 

A-jaJLst^cJl j ^dcdlj l ^ aolajj^ (^0 ,axlx.1]1 (JjIJLq db au Jl AJ:axjJjjJ ^tllxJj 

^alA,b J aaiI ^.SLftJ j} (JjjfaLdJiil ‘ — flLS ©.do f d )\xl.a*iI } [j-j-uLb. 3) A_ub A jTu^ i A-j <» - 

. ^A^Jdxull (jjJjuo^dl Ail. .J 

: jjjS ^ oij o^jai ijj* 

© j^.sll <jl<Lo AjA^l! dirv.jll * 

^Sj^akill (Jj^-UjJlS (J-aC- • 

A-oa.V SaLaj AiL-j^aJl <jlAA At^Luj 24 -^ u-u-saJl <Jjfl e-Lallj AiLut^bJI ^.ju^ ^xij • 
(_J_<o^]lj ^A-a.^ 3 3/3 <_j^ldSol JsJj)Jl AJLjoj ^) bj 3^.. 3 fc . . $ ll t v - U . *a jxJL} * 

_ AjaLj SaLgj ©.Lallj CLuajuiV 1 j 

; ^jLajla!) gUaill (jC« 4JU«jiJI ^5 jj^ 9 

A » n J)j)^~dl ^jLS IaI del j *A_jaL& Ajduj^b d-i_j\5k IaI AbL_*Ai^bJl dLLI 3“^ c 3- aC ' f*- 1 -/ 
^tAbJLujl £«a AJL-bl dJJLLi AilxJbL ^cJauuJl Aj^juij <■ , \yj AJli j £t ; dxdii! i r iL«a AS > % 

# dA&jJal) dllul ^ )\> 

:£SUVl u^sau Jk j^Luull Jb- 1 * J> 4 ^ 1 

^^juoS^jLj 4blAA j}) ©.Lall j d i .Lj\b..ji Adj^j^ ^ cj L uajJ t AjAra, ^i ulVu 

Ajrt 1) CjlftjoiV I Aj jj-ct ^-a ^uu» 2 jC’ (JbJ V A£Laxx» ^LLu& (J-oC. pJJ # dL)^j]\jl ( # *A* 


: Sa^-Vw J ^- 4 ^ 

o-Y-xuc. V j 30 J^duj) cs^^- 1200 ! 1 o^- A-jlblAll ©a^&VI l5^° j*jJ^V 

2000 : 1 J 1 * 30 <^j 1200 : 1 6° 6 J£ djjjV <j^ 


28 days ©«*-I «df-Lx_o A-bLaLl? 



4J/JJ 2-4-4 

• I •* di (_J-« ^.jdai^bll jjA.irta.Jtl) (Jjdu A xtjB (_ 5 ^) AjjLuj^bll AajjULa dAic. ©Auill dl9 ^aJJ 

'1 til c__ir>jj .AjLdlll AJAujUl djl j^lajk (jp~ Ajkjlj (Jlx>~vj ^1 jl T Ajj 5 ^jC- Ajuiljll Cjljll^akVI 

'I *^t II ^La (Jj.^ aJ 4_5A-ll ^.jLuo-Sk. ,^)-jJlS> (JSu^i. 3 ji djjA-Sk. ^kJL-C. (_)-A 

1 * * ‘ -al I J^..^I1 Lyla) A-pVl dj V JiLjt-ol I (Jj-a c.Ll©Kjl )_xl A-da^Jt-^ll djLc-1 Infill 

djLui L aJ i l Jbidjj 


^Alc. JJJ 

Alx-bSll aj^>xa> ^AjiAli^jj 

d. i.iAXAt'V 1 

t = 2 Lq -. l 2 

t = Lb + 1 

djUa^Jl jl CjI jaS 

t = 4L C + 2 

t = 2L C +1 



,SAa* 1I diii t ,^5-L?^'^ J©J Lc J AJa2)bll j) 6 ^aSJ 1 J Lg djj;a> 

' ' u 24 J $jy A dau .loll ^xll J| ©A-aoVI cJ-^° d g»,xJb, I l ^Ldac-bu ©Axil I d .\4 ^aJJ 

• * •• Y*~j AjLuc^jiiJl clLi jjLnawLl ^jjjAl 1 ^-q 1 ! ja^AJ ^ji C 5 ic. AjSllill ^-oll j ^L-JU-sall 

11 > dxlA^ ^^jALJcall (Jj-a A^LjII l^J Cyjlx^a ^Lcuuxo /^A (_jc- L-_ 1 a-*o 1 I ^a^j 

^ > i-*» (5 A_jI^a^ t > 2)k A 1 j J3 . x x Jb . I l Aa ^ULo lA'jLnb V djlLic. A ^aAc. 

' • til £A>JUJ dlLo-Axi ji ^Alx^ CL Ju cl-juJ jaAbJLuji jl ^Ul J i 14 do dj I Axil I tAlis 

. ^jujjIII cs Jo 

J’uj^oJI i-j ju& 4 yll* 4T 3-4-4 

■ ‘1 t_ ; J A...ax 3 JJ } AjI — ixJ^bJl J.C.- ^ ijdflTi li ^jxiAd^xcJl I. gwj dji Axiull dl_a A_X_J 

"c 5 ^ ^X-rt 3 L 3 kjj ^-jll^ Sl^xflLjA JJ J 


I 1 1 i 


